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Acceptance testing of the Turbojet Engine Test Cha~ber was conducted 
during the week of 9 December 1963 by personne l from the U. s. Naval Pos t -
graduate School, Department of Aeronautics, from the Ove rhaul and Repair 
Department, NAS North Island and from the Bureau of Naval Weapons Fleet 
Readiness Representative--Pacific. A J -57-SB turbojet engine which had 
undergone major overhaul and testing at NAS North Is land was utilized a s the 
correlating powerplant for this investigation. 
The test data reveal satisfactory engine perfonnance correlation between 
the subject chamber and the North Island facility. Sizeable discrepancies 
were noted in these correlating data; however, each deviation was traced to 
a known defect in the USNPGS test cell . All of the major systems in the 
facility operated satisfactorily and controlability of the jet engine was 
adequate. Minor rework is required on the ins trumentation sys tems for attain-
ing complete control and utilization of the chamber. The aerodynamic charac-
teristics of the facility appear to be excellent. 
The acoustic survey revealed that the Sound Pres sure Leve l s outside of 
the facility were consistantly exceeded when operating the engine at Military 
Power and above. The movement of exhaust augmenter to its most forward 
position accentuated the over-limit conditions . The excessive SPL values 
were noted in all frequency ranges from 75 cps to 10,000 cp9 and were observed 
primarily in the area in front of the test facility . 
Other test facility discrepancies were primarily component failures which 
were the result of faulty design. Examples of these defects are; the failure 
of the exhaust augmenter tube retaining supports, the lack of control of exhaust 
cooling water, the mechanical failure of the lighting fixtures in the test 
chamber and the excessive fuel flow indicator fluctuations at all power settings. 
Correction of each discrepancy noted herein would result in the establish-
ment of a jet engine test facility which could be utilized for the mos t exacting 
research activities . 
Introduction 
In accordance with the NAVDOCKS Specification 39189/61 and S ~Tl8b, 
acceptance testing of the turbojet engine tes t chamber was conducted to 
evaluate the operability, accuracy and maintainability of the c.o mplete 
test facility and all associated equipment. The basic configura tion of 
the test complex is shown in Photo Nos. 1, 2 and 3 in Appendix I I. 
Actual test conditions were obtained by operating a J-57- SB turboje t engine 
equipped with an afterburner. This powerplant had been recently overhauled 
and tested at the u. S. Naval Air Station, San Diego, California . 
The fabrication and installation of the engine tes t harness were accom-
plished by personnel from the Overhaul and Repair Department, NAS North 
Island; while the calibration of the facility instrumenta tion was conducted 
by the Metrology Field Team from NAS Alameda. The t es t program was dire cted 
by the USNPGS Aeronautics Department with the consent of the Res ident Officer 
in Charge of Construction. The acceptance tests were conducted during the 
week of 9 December 1963 and were witnessed by the aforementioned personnel 
as well as by representatives from the construction contractor, the 12th 
Naval District Public Works Office and the Bureau of Naval Weapons Fleet 
Readiness Representative--Pacific. A comple te lis t of the a ttendees is 
presented in Appendix I. 
Test Preparation 
The Calibration Field Team from NAS Alameda began calibration of 
the turbojet and turboprop instrumentation systems on 2 December 1963 
To expedite this survey the thrust measuring load cells, force indicators, 
and vibration pickups were delivered to the Metrology Laboratory, NAS 
Alameda for calibration . All of the instrumentation sub-systems were operated 
and calibrated by this team. The discrepancies noted during this survey and 
the corrective action taken in the turbojet instrumentation system are item-
ized below: 
(a) Fuel System. Upon starting the fuel pumps and adjusting the 
operating pressure to 60 psi, leakage was observed at the fuel filter housings 
and at the No . 2 fuel pump shaft. The leakage at the filters was eliminated, 
however a one-half pint per minute leakage at the shaft still persists . Both 
of the fuel flow transmitters were found to be defective. The instrument 
for large flow rates contained no impeller while the small flow rate unit 
contained a defective impeller race with missing ball bearings. It is surmised 
that the damage was caused either by foreign material left in the lines or 
by the inadequate bleeding of air from the system by the contractor . 
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Two identical instruments were borrowed from NAS Alameda for the du ration 
of the acceptance tests . The broken units were returned to the contractor . 
Further flow tests revealed that the fuel flow indicator exhibited excess ive 
fluctuations. The oscillations, which could not be damped by adjus tment of the 
indicator , were almost double the allowable limi ts designated in the a forementioned 
Specifications . Furt her investigation of this problem was withheld i n order 
to expedite the acceptance tests . See Photos Nos. 4, 5, 6, a nd 7, Appendix II . 
(b) Temperature Indication System. It was determined that both the 
high and low temperature indication systems contained incorrect wir i ng. Segments 
of copper leads were fastened between the selector switches and the normal 
thermocouple wiring, i . e., chromel-alumel or iron• constantine. It was recogn ized 
that these cold junctions would create unknown errors in the temperature data, 
however the discrepancy would not curtail satisfactory operation and contro l 
of the engine for acceptance test purposes. Therefore the circuits were not 
revised at this time so as to not delay the acceptance tests . See Photo Nos. 8 and 9 . 
(c) Pressure Indication System . All of the pressure sensing lines were 
partially filled with glycerine . Those lines not equipped with chemical atta ch• 
ments, which prevent engine fuel and oil from reachi ng the control room con,qole, 
were purged and cleaned. The calibration of the pressure gauges equipped with 
the chemical attachments revealed a constant deviation of approximately 5 psi 
between the actual and the indicated vlaues . This error i s be lieved t o be due 
to the trapped air in the lines, and could not be removed . The gauges were 
checked separately from the associated lines and were found to be in perfect 
calibration. These deviations were noted and the gauges were utilized s paringly 
during the acceptance tests . See Photo Nos. 10 and 11. 
(d) Master Load Cell. The load cell, model no . C-42025-30 was tested 
at NAS Alameda and found to be shorted internally . The unit wae returned to 
USNPGS and was not utilized during the thrust stand calibra tion. A similar 
master unit from the rocket laboratory also calibrated at Alameda, functioned 
• satisfactorily. 
(e) Engine Thrust Stand Assembly . During the calibration of the thrus t 
load cell it was discovered that the complete stand assembly was out of 
alignment and that the restraining pins were engaging the "floa ting" thrus t 
bed. The flexure plates at the bed and at the vertical support were loosene d 
and the bed was re-aligned with the test chamber centerlines by USNPGS pe rsonne l . 




(£) Exhaust Augmenter Tube . The initial position of the exhaust aug-
menter had to be changed during the installation of the engine due to the 
extra length of the afterburner. During this re-positioning it was found 
that movement was extremely difficult due to the binding action of the roller 
supporting the left front portion of the assembly . The augmenter was moved 
to a position approximately three feet from the rear wall of the test cell . 
At this point the telescoping sections bound together ma king any furthe r aft 
movement imposs i ble . The distance from the augmenter tube front plane to the 
engine exhaust plane was four feet which was considered to be a satisfactory 
spacing for normal engine operation. The four retaining blocks were secure ly 
bolted to the augmenter and then tightened to the cell floor tie-down r ails. 
See Photos Nos. 14 and 15. 
Test Sequence 
Upon arrival at this facility the field team from NAS North Island connec-
ted the engine test harness and all associated equipment , revie wed the functions 
and adequacy of each of the facility systems to be utilized, and modified or 
adjusted these systems for proper engine control . All o f the above steps were 
reviewed with Aeronautics Department personnel and recorded for use after the 
acceptance test period. 
The engine was first "motored" , with the ignition off, on 11 December with 
no discrepancies appearing. The engine was then started and a functional check 
was made. Data were recorded for performance evaluation at military power 
settings. All engine functions were normal and the performance data appeared 
compatible with the data recorded at NAS North Island. 
On 12 December the first complete test was conducted for complete perfor-
mance evaluation at all power settings. During this sequence the afterburner 
was to be operated up through its maximum range. However, the test was interrupted 
due to the failure of the bolts in the augmenter retaining blocks . The augmenter 
was forced to its full aft position against the cell rear wall immediately after 
igniting the afterburner. The tests were continued with the augmenter in this 
position, since the retaining blocks could not be utilized. The engine test 
log, the data reduction charts and the engine performance plots are presented 
in Appendix III. 
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The second test sequence on 12 December was conducted to eva l uate the 
effectiveness of the acoustical performance of the facility . The aound 
survey was performed in accordance with the aforementioned NAVDOCKS pulica-
tions. The tests were directed by USNPGS Physics Depa rtment personnel and 
utilized sound measuring equipment that had been calibrated in the Physics 
Department laboratory. Sound Pressure Level data were r e corded while the 
engine was operated at Military power. The results indicate d that the 
inadvertent positioning of the augmenter in the full aft pos ition may have 
adversely effected the over-all SPL levels. Therefore an additional test was 
conducted on 6 February 1964, and was observed by an engineering representative 
from the Koppers Company. 
The test was performed with the augmenter in a forward pos ition spe c ified 
by the aforementioned representative. The augmenter and the r e taining blocks 
had been revised by the manufacturer prior to these tes t s. The engine was 
operated at Military power and no cooling water was used in the exhaust passage. 
Test Results 
The results of the turbojet facility acceptance tes t s presented below 
are listed according to each major equipment sub- system or according to the basic 
design areas defined by the NAVDOCKS Specification 39189/61 . Each of these 
areas are discussed with regard to the operability, maintainability a nd over-all 
adequacy of these integral instruments in a facility designed for academic 
training and research investigations . Not only are the actual phys ical dis cre-
pancies presented but also all characteristics that could nega te the usefulness 
of this facility are itemized. 
(a) Aerodynamic Charac~eristics. The airflow patterns throughout the 
test chamber appear to be normal for a test cell of this configuration . Tufts 
mounted on the engine support stand and along the test cell wall indicate that 
the flow does not recirculate through the chamber but is drawn directly to the 
plane of the exhaust augmenter. The test cell pressure depress ion never exceeded 
1. 8 inches of H20 and the resultant momentum drag was estimate d at 50 to 100 lbs. 
depending upon engine power setting. Due to the failure of the r e tain i ng blocks 
and the resultant placement of the augmenter in the full aft pos ition, further 
tests will be required to verify the continuation of these satis factory charac-
teristics with the augmenter-engine spacing at lower values . The maximum velocity 
through the inlet acoustic panesl was 20 fps while the highest velocity measured 
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at the exhaust panels was 35 fps. These velocities were recorde d during 
Military Power operation and are well within the design specifications. 
(b) Engine Test Data Correlation. The engine performance data recorded 
during these tests at first appeared to disagree with the data compiled at 
. 
NAS North Island. However, an analysis revealed that the over-all correlation 
was satisfactory. It had been determined prior to the acceptance tes t program 
that exact correlation would be impossible since the basic engine was tes ted at 
.., Noris with a 11slave11 afterburner with unknown exhaust nozzle dimensions . In 
addition, the correction of the indicated thrust values for the chamber momentum 
drag could not be included in the USNPGS data reduction. Determina tion of this 
parameter requires an extensive analysis of the tea t chamber a e rodynamics and will 
be accomplished in the future. The data summary and the reduction procedure are 
presented in Appendix III. 
The assumption that the engine pressure ratio was not affected by a change 
in the testing environment leads to the first observation that the corrected 
thrust values, Fg/82, recorded at the USNPGS facility were approximately 200 lbs. 
lower than the data taken at North Island. If an assumed correction for mom,entum 
drag is included, the error drops to approximately 50 lbs. or 0.5% of the correc -
ted value. This deviation is within the limits of the specification . 
The charts of thrust vs. specific fuel consumption i ndicate excess ive fuel 
flow levels during the acceptance tests . The abnormal fuel flow indicator 
fluctuation described in the Test Preparation still exis ts, and i s cons idered 
the principal cause of the erroneous readings . 
The exhaust gas temperature data recorded during the acceptance t es ts were 
approximately 25° F higher than the North Island data . This difference i s undoubte d· 
ly due to the incorrect wiring descrived in the Tes t Preparation Section . Reports 
of similar discrepancies have been recorded in other Cla.s s "C" turbo j e t tes t 
chambers . It should be noted that the engine operating temperatures did not 
approach the limits specified in NAVWEPS 02B- 5DC· 3. 
A The correlation of the high and low compres sor rotors was very satis factory . 
In addition the Data Plate Speed established during the North I s l and t est als o 
. 
was duplicated during the acceptance testing . 
(c) Thrust Measuring System . The over• all accuracy of the thrust measuring 
system is well within the limits of 0 . 57. . The flexure support a s sembly which 
is identical to the Naval Air Turbine Test Station design, i s exce llent . The 
load required to deflect the stand flexure plates is very l ow. One change in the 
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stand is desirable. The fail-safe restraining pins fastened to the cell floor 
are extremely close to the retaining hole walls in the floating bed. No 
further adjustment is possible, therefore to preclude any possibility of 
contact between the two surfaces which would create erroneous thrust readings, 
the hole diameter should be enlarged by at least 0.125 inch. See Photo 
No. 13. 
(d) Acoustic Survey . The first acoustic survey conducted on 12 December, 
with the augmenter in the furthest aft position, revealed that the Sound Pressure 
Levels exceeded the limits specified in both NAVDOCKS 39189/61 and S-T18b. The 
over-limit values are observed primarily in the area in front and to the side 
of the test chamber. The excessive SPL readings were noted in the frequency 
range of 150 cps to 1200 cps. No cooling water was utilized in the exhaust section 
during these tests and the resultant exhaust gas temperatures at the wall of the 
'o passage were approximately 290 F. A thermocouple had been installed temporarily 
on the exhaust passage East wall and was located innnediately below the acoustic 
panels. 
After repair of the augmenter damage by the contractor, a second acoustic 
survey was performed on 6 February 1964. An engineer from the acoustic installa-
tion contractor witnessed these tests conducted by USNPGS personnel. At the 
request of the aforementioned representative the augmenter was positioned in its 
most forward setting. The afterburner exhaust nozzle was slightly inside the 
augmenter entrance plane and was approximately two feet from the cooling water 
spray rings. 
Sound Pressure Levels, recorded during Military Power operation of the 
J-57 engine, exceeded the specified limit~ and were appreciably higher than 
those values noted during the first tests. The over-limit readings were observed 
in every frequency range from 75 cps to 10,000 cps and were noted at every 
measuring station along the 250 foot radial arc surrounding the test facility. 
During these tests it was noted that the double doors at the front of the 
test chamber vibrated excessively at the latch points. Therefore an acoustic 
. 
survey on both sides of the doors was conducted which revealed that the drop 
in the Sound Pressure Levels across this passage did not meet the specifications 
in NAVDOCKS 39189/61. The average SPL drop across the door was approximately 
35 db whereas the limit is 45 db or greater.Due to the high sound levels developed 
by the J-57 engine and noting the limitations of the recording instruments, the 
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data were recorded while operating the engine at an indicated thrust of 1700 lbs . 
The test results, test procedure, equipment description and environmental 
conditions are presented in Appendix IV. 
(e) Low Pressure Temperature Controlled Air Supply Sys tem . The low 
pressure air supply system operated satisfactorily throughout the acceptance 
testing. The temperature and pressure regulating devices were accurate , 
although minor difficulty was encountered during the initial adjus tment. The 
large gate valve in the test chamber was installed incorrectly and would shut 
off the air supply to the engine during the first engine start attempts . After 
reversing the actuating pressure lines no further difficulty was encountered. 
One deficiency in design does exist in this system . When starting the 
low pressure compressor, it is necessary to turn on the cooling water pumps 
from a panel located in an adjacent building . A sight- gauge is located near 
the compressor starting panel to verify the. initiation of cooling water flow to 
the compressor. Due to the dark red color of the cooling water from the outdoor 
tower which is lined with redwood, the sight- gauge is an inadequate detecting 
device . See Photo No. 16. The remotely located starting switch for the pumps 
creates an undue hazard since there is a good possibility that personnel in 
the adjacent building may inadvertently shut off the pumps and damage the compressor. 
{f) Fuel System. The fuel sµpply system functioned satisfactorily except 
for the leakage and the fluctuation noted in the Test Preparation and the Data 
Correlation Sections. Further tests have not completely isolated the source 
of the fluctuations, however the following steps were taken: 
With the engine inoperative and the fuel lines from the transmitters 
connected directly to the return lines to the fuel storage tanks, the fluctuation 
still persists but at a much lower magnitude, i . e.,+ 0.51. of the indicated 
values. Adjustment of the fuel supply pressure regulator and the damping knob on 
the flow indicator had no effect upon these oscillations. 
With the engine operating, the hydraulic accumulator in the test cell was 
A reset to various pressure levels. The pressure regulator and the damping knob 
were also adjusted with no success. The indicator fluctuation with the engine 
operating is approximately + 2.0% of the indicated values. 
An additional hydraulic accumulator may be required between the fuel storage 
area and the transmitters if dampening at the indicator cannot be achieved. The 
fuel flow indication system is unsatisfactory as presently installed. 
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The electrical circuit controlling the fuel shut-off valves in the 
turbojet and the turboprop chambers is incorrectly installed. Upon turning 
on the Water Interlock Switch and the Engine Master Switch on the turbo~ 
control console, the fuel valve in the turbo~ chamber opens. With these 
two switches on and then turning the Fuel-to-Engine Switch on, the fuel valve 
in the turbojet cell will open. However this turbojet fuel valve will not close 
unless the Fuel-to-Engine Switch or the other two switches are turned off. Apart 
from the mis-wiring problem, this arrangement requires that during an emergency 
shut-down of the engine, all three aforementioned switches must be actuated 
to close the fuel valve and remove all electrical power from the test chamber. 
It is desirable to have only one switch required for these emergency functions. 
The fuel storage area at the rear of the facility cannot be serviced 
with conventional fuel supply vehicles. There is no suitable hard surfaced 
access lane to permit fuel trucks to be positioned immediately adjacent to and 
at a higher elevation than the filler port for gravity transfer. The graded dirt 
path provided in this area has eroded away as shown in Photo No . 17. Fuel 
suppliers must deliver, at extra cost, the fuel in special vehicles equipped with 
pumps and thirty-five foot hose extensions for this uphill transfer. 
(g) Augmenter-Cooling Water System. The exhaust augmenter functioned 
satisfactorily throughout the tests in its full aft position. The failure of 
the retaining bolts, as described in the Test Sequence, cancelled any further eval-
uation with the tube in alternate positions. It was noted that the bolts retain-
ing the conical spray ring were loosened by the tests and two had fallen to the 
cell floor,after the second acoustic test two additional bolts on the adjacent 
mounting pad were missing. See Photo No . 18. The cooling water supply system 
was adequate, however the system contains three hazardous features. The first 
was the lack of control of the rate of cooling water which governs the exhaust 
stack wall temperatures. The second defect was the poor indication of water 
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supply in the reservior while the third was the small water supply line to the 
water tank. All three features could lead to damaging of the concrete exhaust 
walls and the acoustical panels. 
The system is designed to furnish water from an outdoor storage tank to 
the conical spray rings located in the augmenter tube . Should the hot exhaust 
0 gases approach the 400 F limit, a thermo-switch in the exhaust duct triggers a 




be manually turned on and the gate valve outside of the building must be 
opened. As the test continues the amount of cooling water available in the 
tank is indicated by a sight-gauge on the reservior . See Photo No. 19 . 
As the water level drops the tank is refilled through an 1.25 inch diameter 
line. 
Prior to testing, the thermo-switch was checked and could be actuated 
only after long periods of heat had been applied with a portable acetlyene 
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torch. This performance is not satisfactory. A thermocouple was temporarily 
installed in the exhaust passage as described in the Acoustic Survey Section. 
During the tests the temperature never exceeded 300°F when operating at military 
power and below. Thus exhaust cooling water was not require6. During the 
afterburner operation the temperature would rise immediately above the 400°F 
limit specified unless the cooling water was injected. With the water valve 
wide open the temperature dropped below 250°F. Adjustment of the valve 
was attempted with marginal results. The continual pump vibration caused 
the valve to creep open and lower the temperature . The flow was finally set 
to yield exhaust gas temperatures at approximately 300°F , which are slightly 
lower than the limits established at NAS North Island. The water supply was 
prematurely exhausted during these tests since the sight-gage was not continually 
monitored .and the tank supply line was too small. Damage to the exhaust passages 
was averted due to the alertness of the North Island personnel . 
The system as installed is sufficient to supply the required amount of 
cooling water to the exhaust chamber for short periods of afterburning operation, 
however the addition of an accurate temperature indication system and a remotely 
controlled valve would reduce the possibility of any damage to this area . 
(h) Pressure Measuring Instrumentation . All of the pi:es sure measuring 
units were found to be extremely accurate . Those instruments containing chemical 
attachments described in the Test Preparation were considered satisfactory only 
if the differences between the actual and indicated readings were i ncluded in the 
Data ReductionProcedure. Further attempts to bleed the trapped air from the system 
have been unsuccessful. By by-passing the chemical separators completely, the 
system exhibits zero error. See Photo Nos. 10 and 11. 
(i) Temperature Instrumentation. Both the high and low temperature measuring 
systems contain an unknown built-in error due to the incorrect wiring no t ed in the 
Test Preparation Section. The eldmination of this discrepancy should result in 
an accurate and easily adaptable system. See Photos Nos . 8 and 9. 
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(j) General Instrumentation . The arrangement of the instrument console 
in the control room is satisfactory. The minor trouble- shooting and tracing 
of lines prior to the acceptance testing were easily accomplished . The accessi-
bility of the instruments and the conduit plus the quick~disconnect features 
should aid in the simplification of maintenance procedures and should expedite 
any future modifications for research purposes. Only minor discrepancies exist 
and could be corrected by the contractor with little difficulty. 
There is an iumediate requirement for two pressure gauges to indicate values 
in the 0 to 10 psi range . These should be interchanged with one 0 to 100 psi and 
one 0 to 60 psi gauges which are not essential for testing the J-57-8B engine. 
In order to operate the J-57-8B engine it was necessary to modify the 
quick-disconnect panel shown in Photo· No. 20. A recirculating valve switch 
had not been provided for this model engine . The Afterburner Solenoid Switch for 
the J-57-16 engine was modified for this purpose . Another switch is not required, 
only the name-plate should be changed to reflect the revision. 
The intercommunication system in the turbojet chamber became inoperative at 
the beginning of the tests . After the first engine test it was noted that the 
loudspeakers in thecell had vibrated loose from their mounting base and were 
hanging by the electrical leads . Due to the continual vibration expected in a facility 
of this type, the speakers should be mounted more securely. See Photo No. 21 . 
(k) Test Chamber Visibility. The lighting of the test cell and the control 
room is very satisfactory. During the acceptance test period every light fixture 
in the test cell was damaged to some extent due to vibration. The bulb protectors 
and reflector housings separated from the lamp bases. Six of the light bulbs had 
to be replaced after the first test. Some of the bolts from the lighting fixtures 
were found on the test cell floor. These could easily be drawn up into the engine 
compressor and ruin the engine. Although this problem is common in jet engine 
testing facilities, the hazard can be greatly reduced by incorporating safety 
locking features on the lighting and all test cell equipment. 
The engine operator's view of the engine is very poor. Although the 
engine and the supporting stand are positioned as far forward as possible, the 
operator cannot view the major portion of the engine. In addition the low 
pressure air supply duct adjacent to the rear edge of the window partially blocks 
the view. This area must be monitored closely during engine starting for fuel 
fires. The addition of mirrors on the opposite wall would partially alleviate this 
blind area. 
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During the checkout and demonstration of the Cardox fire protection 
system by the contractor; the outer glass panel in the rear observation window 
of the control room was cracked as shown in Photo No. 22 . The panel has not 
been replaced to date and presents on obstruction in the view of the afterburning 
section of the engine and of the exhaust augmenter tube. 
(1) Safety Hazards . There is no adequate provision to warn personnel 
in the test chamber of an impending engine start. The existing intercommunication 
system, when operating; is not considered a sufficient device to alert·technicians 
or students working in the aft chamber area. The installation of a horn operated 
from the control console and the placement of lights at each entrance would contri-
bute greatly to elimination of this hazard. 
The design of the control room heating system is entirely inadequate. One 
fire has already resulted from this defective design causing extensive damage 
to the heater and also some damage to the control room floor as shown in Photo 
No. 23. When operating the heating system it is mandatory that the outside air 
supply blower be turned on. The switch for the blower is in the same electrical 
panel with the heater control switch. The two switches are not positioned together 
nor is there any identification to reflect the relationship between the two units. 
Unknowing personnel could easily turn on the Heater Switch and neglect the "Exhaust" 
Switch causing another fire and perhaps more extensive damage. Re-identification 
of the two switches is not enough; the units should be located adjacent to each other 
and be mechanically linked to insure that when the heater control is actuated 
the air supply fan is also operating. 
Other deficiencies in the facility which contain hazardous characteristics 
but have been covered extensively in previous sections are; the lack of exhaust 
gas temperature indication, the poor control of the exhaust gas temperature 
the poor cpntrol of the exhaust cooling water flow rates, the obstructed 
view of the engine from both observation windows, and the error in the temperature 
indication system. 
Conclusions 
The turbojet test chamber is satisfactory for testing the J-57 series gas 
turbine engine. The facility configuration is easily adaptable for evaluation 
of engines which develop up to 25 ,000 lbs. of static thrust. 
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The aerodynamic characteristics are excellent for a chamber of this 
configuration . The single inlet airflow passage and the exhaust augmenter 
arrangement induce very small levels of pressure depression throughout the chamber 
which results in l ow values of momentum drag affecting engine performance. 
The sound suppression installation does not meet the limits specified 
in NAVDOCKS 39189/61 or S-Tl8b. The limits are consistently exceeded in 
the frequency range of 75 cps to 10,000 cps. The excessive noise levels 
are predominant i n the area surrounding the front sides of the test facility. 
The acoustic double doors at the front of the chamber do not meet the specified 
sound attenuation limits . 
The facility sub-systems, such as the low pressure air supply, the fuel 
supply and the cooling water supply systems, are adequate for conducting evaluations 
of any size jet engine. However, a few requirements are necessary to either 
improve the efficiency of the system or to minimize hazardous characteristics 
that are prevalent . 
The engine test instrumentation is sufficient, well displayed and easily 
maintained . The design accuracy of each system is satisfactory. The defects 
noted in specific components or systems should not require extensive remedial 
action by the contractor. 
Recommendations 
It is recommended that the following items be accomplished by the contractor, 
at no cost to the government, as soon as practicable: 
1. Fuel leakage at the pump shaft should be eliminated . 
2. Fuel transmitters should be replaced or repaired, and demonstrated , 
3 . Fuel System fluctuation should be reduced to below 0.5% of the indicated 
value . 
4. The electrical circuit controlling the fuel valves should be corrected . 
5. The temperature indication system should be modified to remove the 
built-in error . 
6. The pressure i ndication systems should be purged of trapped air to 
eliminate the errors caused by the chemical units . 
7. The defective Master Load Cell should be replaced . 
8 . The acoustic installation should be modified and the front door corrected 
to reduce the excess noise levels. 
9 . All bolts on all fixtures in the test chamber should be retorqued and 
spot welded to overcome vibration effects . 
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10. The quick-disconnect panel should be re-labled . 
11 . The intercommunication system should be repaired and modified to 
reduce future vibration damage. 
12 . The cracked rear window in the control room should be replaced . 
13 . The damaged heater and floor in the control room should be repaired. 
It is recommended that the following items be accomplished under an 
"extra work" contract as they are apparently not in scope of original contract . These 
items are required to insure safe operation of the tes t facility and to satisfac-
torily control the jet engine under evaluation . 
a . Install adequate warning system of impending engine start: born 
in both chamber s, and flashing lights over.!!.!.. doors . 
b . Install a temperature indicator in the exhaus t passage , 
c. Install an exhaust cooling water tank level indication system . 
d. Install a remote controlled water valve in the cooling water system. 
e. Replace two of the pressure gauges with units covering the 0-10 psi 
range. 
f . Enlarge the hole diameter of the thrus t stand fail - safe restraining 
members. 
g. Install an indicating light on the low-pressure compressor to reflect 
the operation of the cooling tower water pumps . 
h . Install a mirror on the North wall of the test cell for complete 
viewing of the turbojet engine. 
i. Modify the control room heater control circuit to remove the 
possibility of malfunction and damage due to the lack of outside airflow 
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Front view of Turbojet Test Facility 
Engine Test Chamber with J57-8B installed 
Engine Control Room Console 
Fuel Pump Shaft Leakage 
Fuel Filter Leakage 
Low Range Fuel Flow Transmitter 
High Range Fuel Flow Transmitter 
Temperature Indicators and Selector Switches 
Temperature Selector Switch Wiring 
Pressure Indicators with Chemical Attachments 
Chemical Attachments in Pressure System 
Engine Thrust Bed and Flexure Plates 
Thrust Stand Restraining Pins 
Exhaust Augmenter Front Support 
Exhaust Augmenter Tube Configuration 
Low Pressure Air Compressor Starting Panel 
Erosion at Fuel Storage Area 
Conical Spray Ring Bolt Failure 
Exhaust Cooling Water Reservior 
J-57 Quick-disconnect Panel in Control Room 
Test Chamber Loudspeaker Failure 
Rear Observation Window Cracked 
Control Room Heater Damage 
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Pressure Indicators Equipped With Chemical Attachments 
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Exhaust Cooling Water Reservoir and Sight-gauge 
Photo No. 19 
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COLUMN NUMBERS 1 2 3 4 S 6 7 9 9 1 0 11 I 2 I 3 14 I 5 I & 17 
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ENGINE DATA REDUCTION sm~t.ARY 
Date: 11-12 December 1963 J-57-8B Engine S/N 604339 
Power Setting: 75% NRP 100% NRP Military Military Military Maximum 
A/B 
0 51 51 50 54 54 54 -~ Tamb- F 
PT2 -In HgA 29.76 29.72 29.70 29.77 29.71 29.71 
l/62 1.0053 "t l :;0067 1.0074 1.0050 1.0070 1.0070 
1/02 1.0136 1.0136 1.0157 1.0077 1.0077 1.0077 
l/'1r2 1.0068 1.0068 1.0079 1.0038 1.0038 1.0038 
PT
7 
-In HgA 56.1 65.6 70.9 71.2 71.3 71.7 
PT?/PT2-EPR 1.885 2.207 2.387 2.397 2.400 2.413 
Fg- lbs. 6800 9100 10300 10640 104AO 16040 
Pg/S2-lbs. 6PJ8 9161 10376 10693 10553 16152 
Wr-lbs/hr 5700 7800 8900 9200 9000 35000 
Wr/&2 \10'2-pph 5769 7905 9036 9281 9097 35378 
TSFC Corr. .844 .863 .871 .868 .862 2.190 
EGT-°F 840 990 1080 1110 1110 1120 
EGT/92-°F 857 1010 1104 1122 11?2 1132 
N1-rpm 5150 5597 5841 5882 5874 5866 
N1/\'9'2-rpm 5185 5635 5887 5904 5896 5888 
N2-rpm 8761 9162 9394 9365 9401 9430 






USNPGS Turbojet Engine Test Facility 
ACOUSTIC SURVEY RESULTS 
12 December 1963 Test No . 1 
Procedure: Sound Pressure Levels were recorded along a 250 foot 
radial arc from the subject facility centerlines . 
0 Data at eight (8) positions, 22\ apart, were recorded 
at an elevation of five (5) feet above the ground . 
The background noise was noted at the initiation of 
these tests. A J-578B turbojet engine was operated at 
Military Power for each of the test points. 
Equipment: a. Sound Level Meters , General Radio Co., Type 1551A, 
Serial Nos. 1942 and 2007. 
b. Octave Band Noise Analyzers, General Radio Co., Type 
1550, Serial Nos . 307 and 800 . 
c . Sound Level Calibrator, General Radio Co., Type 1552A. 
Test B.esul ts: 
Freq . Backgrd. S?L Sound Pressure Levels re . . 0002 m/bars 
Range Noi se Limit 
(cps) (db) (db) 22.\ 45 67~ 90 112.\ 135 157~ 180 Ave . 
20-75 72 90 83 82 82 82 82 84 82 86 83 
75-150 61 78 79 79 80 78 80 81 80 79 79 
150-300 55 72 76 72 75 67 80 71 72 70 74 
300-600 53 68 74 69 70 67 65 68 66 62 68 
600-1200 52 66 74 72 72 65 65 53 65 62 68 
1200-2400 51 65 75 67 68 62 61 69 60 59 66 
2400-4800 47 65 65 58 61 53 55 55 56 55 57 
4800-10000 39 65 51 42 50 39 50 45 so 47 47 
Environment: Temperature - 0 51.•F, Pressure - 29.860 In. HgA., Wind - 5 Knots, 
Relative Humidity - 70%, Time - 14:00 
Note: 1 . The SPL limit utilized is taken from NAVDOCKS 39189/61 
2. The average SPL values are calculated from the average pressures, 
dynes per sq. cm., re 0.0002 m/bars. 



























USNPGS Turbojet Engine Test Facil ity 
ACOUSTIC SURVEY RESULTS 
6 February 1964 Test No . 2 
Procedure: Sound Pressure Levels were recorded along a 250 foot 
radial arc from the subject facility centerlines. 
Data at eight (8) positions, 22\0 apart, were recorded 
at an elevation of five (5) feet above the ground. 
Background noise was noted at the initiation of these 
tests. A J-57~8B engine was operated at Military Power 
for each of the test results. 
Equipment: a . Sound Level Meters, General Radio Co., Type 1551A, 
Serial Nos. 1942 and 2007 . 
b . Octave Bana Noise Analyzers, General Radio Co . , 
Type 1550, Serial Nos . 307 and 800. 
c . Sound Level Calibrator, General Radio Co., Type 
1552A. 














































































Temperature - 62°F, Pressure - 29 . 840 to 29 . 870 In. HgA. , 
Wind - 0-2 Kts., Relative Humidity - 51% to 59%, 
Time - 1300 to 1500 
Notes: 1. The SPL limit utilized is taken from NAVDOCKS 39189/61 
2. The average SPL values are calculated from the average 
pressures, dynes per sq. cm . , re 0 . 0002 m/bars. 
3. The exhaust augmenter was positioned as close to the engine 











Turbojet Test Chamber 
Control Room and Equipment Room 
Turboprop Test Chamber 
Compressor Laboratory 
Facility Environment Schematic 
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